Background Mental health problems in those with physical ailments are often overlooked, especially in the former Soviet Union (fSU) where this comorbidity has received little attention. Our study examines the comorbidity of psychological distress and hypertension in the fSU.
Introduction
Poor mental health is now recognized as making a substantial contribution to the global burden of disease, yet its scale may have been underestimated because of a failure to take the relationship between mental and physical health conditions adequately into account. 1 Thus, while those with mental disorders die earlier than the general population, this cannot be accounted for solely by their most common fatal consequence, suicide, but rather by a number of physical illnesses, most commonly cardiovascular disease. 2 The relationship works both ways: mental illness can be induced by the burden of chronic disease and its complications, 1,3 but depression is also an independent risk factor for the onset of cardiovascular disease. 4 Additionally, mental illness is associated with increased frequency of risk factors such as obesity, hypertension, poor diet, physical inactivity, hazardous drinking and tobacco use. 1,2,5 -9 It is also associated with increased frequency and severity of complications of chronic diseases, such as diabetes. 10, 11 The health impact of this comorbidity is considerable; in those with at least one chronic disease, the addition of comorbid depression has a greater impact on overall health than any other combination of physical disorders. 12 Furthermore, the addition of mental conditions adversely affects health-seeking behaviour and the ability to obtain diagnosis and treatment.
The countries of the former Soviet Union (fSU) have been especially badly affected by poor mental health. The collapse of the Soviet Union created considerable anxiety and stress; inhabitants were plunged into uncertainty as the role of the state was reduced and many fell into poverty. This had severe impacts on health, with sharp increases in mortality from cardiovascular disease, injuries and alcoholrelated causes, 13 -15 and steep increases in male suicide rates. 16 Established risk factors for poor mental health such as impoverishment, instability and low levels of social support continue to characterize post-Soviet societies. 17 -20 There has been some reduction in psychological distress since 2001, 21 which may reflect underlying economic improvements and adaptation to the effects of transition. However, the burden of psychological distress remains significant, especially for women and marginalized populations, and health services for mental illness remain overly reliant on institutionalization. 21 Failure to recognize the inter-relationship of physical and mental disorders manifests itself structurally in the fSU. Primary care providers are not expected to manage common mental disorders, and there is a lack of collaboration between programmes for mental and physical health. 18, 22 The inter-relationship is given little attention in medical training and it is the subject of limited research. A better understanding of the inter-relationship between physical conditions and mental health could inform medical education, research and practice.
To address this issue, we have taken one of the most common physical disorders in the fSU, hypertension, which remains a major cause of premature mortality. 23 Our aim was to examine the comorbidity of psychological distress and hypertension in the fSU. The specific objectives were (i) to compare the levels of hypertension between people with high psychological distress and the general population; (ii) to measure the strength of the association between psychological distress and hypertension; (iii) to examine the determinants of psychological distress among those with hypertension and (iv) to compare the changes in psychological distress since 2001 between the general population and those with hypertension.
The ability to compare the association between hypertension and distress over time and among countries offers scope to identify plausible modifying factors. Stress has a pressor effect, seemingly acting through the cortisol response, 24 but this basic physiological mechanism is likely to be similar everywhere. In contrast, the impact of a diagnosis of hypertension on stress is likely to be modified by a range of individual and community characteristics. The latter includes access to and affordability of medicines, and stigma and employability associated with illness. Consequently, after adjusting for individual circumstances, variation in psychosocial stress among countries and over time provides an indicator of the social meaning of illness.
Methods
The data for this study were derived from two crosssectional studies, which involved household surveys in Armenia, Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova, Russia and Ukraine in 2001 for the Living Conditions, Lifestyles and Health (LLH) study (http://www. llh.at), and in the follow-up Health in Times of Transition (HITT) study (http://www.hitt-cis.net) in 2010, with the addition of Azerbaijan. These studies collected data on a range of health, demographic and socio-economic indicators. Further details of the study design have been described elsewhere, 25 but in summary, the studies used nationally representative cross-sectional design and multi-stage random sampling. Primary sampling units were selected from a sampling frame of a complete list of local administrative units using probability proportional to size technique. Households were then randomly selected using the random walk method, and one person (aged 18þ) then randomly chosen (based on nearest birthday) to be interviewed. Response rates varied from 71 to 88% in the 2001 study and from 47 to 83% in the 2010 study. These lower response rates accord with the lower rates obtained in other surveys in this region in recent years, in what have been described as 'difficult' social surveying conditions. 26 However, the characteristics of the sample were similar to those from other surveys, including the 2001 LLH (Table 1) , suggesting good national representativeness and comparability. 27 Face-to-face interviews were conducted by trained fieldworkers in the respondents' homes using a standardized questionnaire. All interviews were confidential and all respondents gave informed consent. In the LLH survey, 2000 interviews were completed in each country, apart from Russia (4000) and Ukraine (2400), due to their larger and more diverse populations. In the HITT survey the sample size for each country was 1800, apart from Russia (3000) and Ukraine (2000) (for the reasons noted above), and in Georgia (2200) where a booster of 400 respondents was conducted to ensure a more representative sample. The research was approved by the ethics committee of the London School of Hygiene and Tropical Medicine.
Psychological distress was measured using an instrument developed for use in this region from the 2001 LLH study, as described previously. 28 The instrument consists of a set of 12 psychological distress symptoms, and respondents (27) were asked whether they had recently experienced each symptom, giving yes/no responses. The 12 symptoms were as follows: (1) feelings of stress, (2) feeling lonely, (3) inability to concentrate, (4) insomnia, (5) feeling constantly under strain, (6) feeling you could not overcome your difficulties, (7) losing confidence in yourself, (8) often shaking or trembling, (9) frightening thoughts coming into your mind, (10) getting spells of exhaustion or fatigue, (11) feeling an impossibility to influence things and (12) feeling that life is too complicated. Respondents were dichotomized into those with a high psychological distress score (reporting 10 -12 symptoms) and those with a lower score (0 -9 symptoms). The presence of hypertension was based on a question asking respondents whether they had ever been told by a doctor that their blood pressure was too high (as used elsewhere 23 ). Descriptive statistics were used to describe the levels of self-reported hypertension, high psychological distress and high psychological distress among those with self-reported hypertension. To examine the association between psychological distress and hypertension, the odds of having high psychological distress among those with hypertension compared with those without hypertension were calculated, adjusted for potential confounding variables of age, sex, education and self-reported household economic situation (as identified through our earlier work 21, 23 ). The determinants of psychological distress among hypertensive respondents in 2010 were then examined using multivariate logistic regression. With a high psychological distress score as the outcome (i.e. 10 -12 symptoms), the analysis was limited to those respondents who reported having hypertension. Variables were selected based on the literature, plausibility and our previous work. 21, 23 These variables included country of residence, age, gender, education, self-reported household economic situation, emotional support and access to medical drugs. Emotional support was based on the question 'is there anyone who you can really count on to listen to you when you need to talk?' with a yes/no answer. Access to medical drugs was based on the question 'how often in the past 12 months did your household have to limit medical drugs?' Response categories were 'constantly', 'sometimes' or 'never', and 'constantly' and 'sometimes' were grouped to provide a binary variable.
Finally, prevalence rate ratios were calculated for both hypertensive respondents and non-hypertensive respondents, to compare how psychological distress had changed between 2001 and 2010 in these two groups. Prevalence rate ratios were then calculated for population subgroups, split by gender, age and economic situation. Prevalence rate ratios were calculated using the Greenland method, and adjusted for age, gender, economic situation and education. For the regression analysis the country data were combined to increase statistical power. Data were adjusted for the sampling design effect.
Results
The total sample size was 18 428 in the 2001 LLH survey and 18 000 in the 2010 HITT survey. A greater proportion of respondents were female than male in both years ( 57% female, 43% male). Further details on the study sample are provided in Table 1 . Table 2 presents levels of self-reported hypertension and psychological distress, and the association between the two conditions, by year and by country. 29.3% of respondents reported having hypertension in 2010, ranging from 19% in Azerbaijan to 37.9% in Belarus. This was a slight, but nonsignificant increase from 28.5% in 2001. In contrast, the proportion of respondents with a high psychological distress score significantly decreased between 2001 and 2010, from 8.7 to 4.9%.
There were significantly higher levels of psychological distress in those respondents with self-reported hypertension than in the general population in both 2001 and 2010. 9.9% [95% confidence interval (CI) 8.8; 10.5] of hypertensive respondents in 2010 had a high psychological distress score, compared with 4.9% (95% CI 4.3; 5.0) of the general population, and these figures were 14.9% (95% CI 13.8; 16.0) and 8.7% (95% CI 8.2; 9.1), respectively in 2001. For all the countries combined, a statistically significant association [odds ratio (OR) ¼ 2.27 (95% CI 1.91; 2.70)] between selfreported hypertension and high psychological distress in 2010 was observed, after adjusting for demographic and socio-economic characteristics. The strength of the association varied by country; hypertensive respondents were five times more likely than non-hypertensive respondents to have a high psychological distress score in Armenia, whereas there was no significant association in Kazakhstan. Further sub-group analysis of respondents with hypertension revealed significant declines in psychological distress in females, those with a bad economic situation and older age groups diagnosed with hypertension. This is likely to reflect the higher initial level of psychological distress in respondents in these categories but is nevertheless encouraging for these more vulnerable groups.
Discussion

Main findings of this study
Data from household surveys reveal a significant association between self-reported hypertension and psychological distress in nine countries of the fSU after controlling for demographic and socio-economic variables. Residents of Armenia and Kyrgyzstan, women, respondents aged over 50, less educated and low income respondents and those with poor emotional support and limited access to medical drugs are at increased risk of high psychological distress when living with hypertension.
Although levels of psychological distress have declined in the region over the past decade, hypertensive respondents have benefited less than those without hypertension. Among hypertensive respondents, those who have done best are women, those in low income groups and older people. However, as these groups had the highest initial levels of psychological distress, this result may in part be regression to the mean.
What is already known on this topic
Previous research has found a bi-directional association between hypertension and poor mental health. 29 -31 The combination of poor mental health and hypertension is known to be associated with heightened risk of coronary heart disease, 31, 32 increased functional disability, 33 worse quality of life 34 and poor adherence to medication. 35 However, this issue has received little attention in the fSU. What research does exist has tended to look in only one direction, at stress as a cause of hypertension. 36 One of the few exceptions did show a substantial prevalence of depression and anxiety in Russian subjects with hypertension and ischaemic heart disease, but there was no comparison with healthy controls. 36 
What this study adds
To the best of our knowledge, this study is the first from the fSU to provide directly comparable data on the comorbidity of hypertension and poor mental health across a range of countries in 2001 and 2010. Consistent with the existing literature on hypertension and mental health, it reveals significantly higher levels of psychological distress in respondents diagnosed with hypertension than in the general population in every country except Kazakhstan. The increased likelihood of psychological distress in hypertensive females and older age groups than their counterparts is consistent with earlier findings. 19,37 -39 An adverse economic situation has also been linked previously to high psychological distress in the general population in the fSU and elsewhere. 19, 40 The significant increase in distress among those with hypertension who face difficulties accessing drugs, adjusted for general household economic situation, suggests a mechanism for the association between hypertension and psychological distress. If patients are diagnosed with hypertension, but prescribed unobtainable or unaffordable treatment to lower blood pressure, it is intuitive that they will experience anxiety and distress. Irregular treatment of hypertension in the fSU is a longstanding problem, with 68% of those with self-reported hypertension not taking medication at least daily in 2010. 23 The health impacts of irregular treatment are therefore considerable; poor access to medical drugs is associated with increased risk of psychological distress as well as the increased risk of serious physical complications.
As noted above, previous research supports a bidirectional relationship between stress and hypertension. Longitudinal studies point to an increased risk of incident hypertension in patients with anxiety. 31 However, this physiological relationship is likely to be similar in most societies. The converse relationship is likely to vary among individuals according to aspects of their physiology, but this is unlikely to explain systematic differences among countries and socio-demographic groups within them. Other research has suggested that distress among hypertensive patients is related to negative feelings about the labelling of hypertension, and not the condition itself. 29, 30 This is borne out by the observed associations between variables such as emotional support and access to medicines. Notwithstanding these differences, the almost ubiquitous association between these two conditions indicates the need for health services to address the two conditions concurrently. Comprehensive mental health policy should be integrated into health system reform, as the often narrow existing models of mental health care can prevent primary care providers from managing mental conditions alongside other chronic conditions. 18, 22, 41 There are cost-effective interventions to care for conditions such as depression in primary care or community settings, 42, 43 and this provides an opportunity for comorbid conditions to be treated simultaneously. Providers need to have greater awareness of the relationship between physical conditions and psychological distress, and the detrimental effect of this comorbidity on health and quality of life. Providers may also require training to present a less negative and threatening message to patients when diagnosing hypertension and emphasize that it is a controllable risk factor. 44 
Limitations of this study
The study's cross-sectional design limits the ability to assess causality, and as data are drawn from two separate crosssectional studies, we do not study the same cases in each time period. The representativeness of the sample may have been affected by non-response, as only respondents who answered all psychological distress questions were included in the analysis, and by the exclusion criteria of the study, as there were likely higher levels of distress among groups not included in the survey (the institutionalized, hospitalized or homeless, those suffering from heavy alcoholic intoxication at the time, military personnel and prisoners). However, analysis of those who responded or failed to on the psychological distress items suggested no obvious biases in terms of key demographic and socio-economic characteristics. The instrument used to measure psychological distress has not yet been used extensively but it showed good internal reliability with a Cronbach's a score of 0.84 in 2001 and 0.82 in 2010. Finally, both measures were based on self-reporting; hypertension estimates may have been affected by recall bias and access to reliable diagnosis and did not include undiagnosed hypertension, and sensitivity around mental health may have resulted in under-reporting of symptoms of psychological distress. However, our estimates of psychological distress have been found to have good external validity, 21 as the observed decreases in psychological distress between the two studies correspond to an observed decrease in suicides and poor mental health in the region. 45 Furthermore, the clear association between psychological distress and hypertension is supported by a substantial existing body of literature from other regions of the world.
Conclusions
This study demonstrates significantly higher levels of psychological distress among people diagnosed with hypertension compared with the general population of the fSU. It also shows that reductions in the levels of psychological distress between 2001 and 2010 in the general population have not been matched by those with hypertension. The findings highlight the need for health services in the region to be more responsive to the combination of these two conditions.
